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(57) ABSTRACT

A flexible circuit board connector includes a contact having a
separable mating interface mounted to a contact pad of a
flexible circuit board and a terminating end terminated to a
wire. A housing holds the contact and has a main body includ-
ing a wire barrel configured to receive the wire. A clip 1s
coupled to the housing with an mtermediate space between
the clip and the main body. The clip 1s movable between an
open position and a closed position. The intermediate space 1s
configured to receive the tlexible circuit board when the clip
1s 11 the open position, and the clip and housing are config-
ured to capture the flexible circuit board when the clip 1s in the
closed position. The spring beam 1s configured to be electr-
cally connected to the contact pad when the clip 1s 1n the
closed position.

19 Claims, 6 Drawing Sheets
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1
FLEXIBLE CIRCUIT BOARD CONNECTOR

BACKGROUND OF THE INVENTION

The subject matter herein relates generally to flexible cir-
cuit board connectors.

Flexible circuit boards or “flex circuits™ have many appli-
cations. The flexible circuit boards are typically connected to
connectors or headers the are mounted to rigid printed circuit
boards. The rigid printed circuit boards supply power to the
connector and the power 1s supplied from the connector to the
tflexible circuit board. There 1s a desire to use tlex circuits 1n
applications that do not lend themselves to connection to a
rigid circuit board. The rigid circuit board adds cost to the
overall system and are unnecessary. There 1s a need to connect
wires directly to the flexible circuit boards and eliminate the
rigid circuit board altogether. For example, 1n some lighting,
applications where LEDs are mounted on the flexible circuit
boards, there 1s a need for electrically connecting wires to the
flexible circuit board to power the tlexible circuit board. The
flexible circuit boards may be mounted to any mounting
surface, such as under cabinets for under cabinet lighting.
Connection of wires to the tlexible circuit board can reduce
the cost for certain applications, such as under cabinet light-
ing. However, soldering of wires to the flexible circuit board
1s difficult and may require special tools and expertise.

A need remains for a cost effective and reliable system for
connecting wires to flexible circuit boards.

BRIEF DESCRIPTION OF THE INVENTION

In one embodiment, a flexible circuit board connector 1s
provided including a contact having a mating end and a ter-
minating end with the mating end having a spring beam
having a separable mating interface configured to be surface
mounted to a contact pad of a flexible circuit board and with
the terminating end being configured to be terminated to a
wire. A housing holds the contact and has a main body 1nclud-
ing a contact channel holding the contact and a wire barrel
configured to recerve the wire. The main body 1s positionable
above the flexible circuit board such that the contact 1s aligned
with the contact pad. A clip 1s coupled to the housing with an
intermediate space between the clip and the main body. The
clip 1s movable between an open position and a closed posi-
tion. The intermediate space 1s configured to receive the tlex-
ible circuit board when the clip 1s in the open position, and the
clip and housing are configured to capture the flexible circuit
board when the clip 1s in the closed position. The spring beam
1s configured to be electrically connected to the contact pad
when the clip 1s 1n the closed position.

Optionally, the contact may define a direct electrical path
between the wire and the contact pad of the flexible circuit
board. The contact may be a poke-in contact having a lance
that mechanically and electrically connects to the wire. The
housing may be pressed against the flexible circuit board and
the contact may be compressed against the contact pad and
held there by the clip when the clip 1s 1n the closed position.

Optionally, the clip may include a base. The intermediate
space may be defined between the base and a bottom of the
main body of the housing. The clip may engage the main body
and press the main body toward the base to capture the flex-
ible circuit board 1n the intermediate space.

Optionally, the clip may include a base and a cover. The
housing may be recerved 1n the cover. At least one of the base
or the cover may include latches to secure the base to the
cover with the flexible circuit board captured between the
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main body and the base. Optionally, the cover may be
hingedly coupled to the base at a hinge.

Optionally, the clip may include a base and latching beams
extending from the base. The latching beams may latchably
engage the housing to secure the housing to the clip. The
housing may include lower grooves and upper grooves. When
the latching beams are received in the lower grooves, the
latching beams may hold the housing in a pre-staged position
wherein the tlexible circuit board 1s configured to be unob-
structedly received 1n the mntermediate space. When the latch-
ing beams are received in the upper groves, the latching
beams may press the housing against the flexible circuit board
to electrically connect the contact to the contact pad of the
flexible circuit board.

Optionally, the housing may include a cap and a base
hingedly coupled to the cap. The cap may be closed to capture
the flexible circuit board between the cap and the base. The
clip may be slidably coupled to the housing. The clip may be
slid forward to the closed position to secure the base 1n a
closed position.

Optionally, the clip may include a mounting tab extending,
therefrom. The mounting tab may be secured to a mounting
surface. The mounting tab may extend along, such as under,
the flexible circuit board. Optionally, the housing and/or the
clip may include fingers configured to extend through the
flexible circuit board to secure the flexible circuit board con-
nector to the flexible circuit board.

In another embodiment, a flexible circuit board connector
system 1s provided that includes a flexible circuit board hav-
ing a front side and a rear side. The rear side 1s configured to
be mounted to a mounting surface. The front side has a con-
tact pad. The flexible circuit board has an LED terminated to
the front side and electrically connected to the contact pad. A
flexible circuit board connector 1s coupled directly to the
flexible circuit board. The flexible circuit board connector
includes a contact having a mating end and a terminating end.
The mating end has a spring beam having a separable mating
interface surface mounted to the contact pad of the flexible
circuit board. The terminating end 1s terminated to a wire. A
housing holds the contact and has a main body including a
contact channel holding the contact and a wire barrel that
receives the wire. The main body has a bottom and 1s posi-
tioned above the flexible circuit board such that the bottom
engages the flexible circuit and the contact engages the con-
tact pad. A clip 1s coupled to the housing with an intermediate
space between the clip and the main body. The flexible circuit
board 1s held in the intermediate space.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a front perspective view of a flexible circuit board
connector system including a flexible circuit board connector
formed 1n accordance with one embodiment.

FIG. 2 1s a front perspective view of the tlexible circuit
board connector poised for coupling to a tlexible circuit
board.

FIG. 3 1s a partial sectional view of the flexible circuit
board connector and tlexible circuit board.

FIG. 4 1llustrates a flexible circuit board connector formed
in accordance with an exemplary embodiment.

FIG. 5 1s a cross-sectional view of the connector and flex-
ible circuit board shown 1n FIG. 4.

FIG. 6 1s a top perspective view of the connector shown 1n
FIG. 4 coupled to the tlexible circuit board 1n a closed posi-
tion.

FIG. 7 1s abottom perspective view of the connector shown
in FIG. 4 coupled to the tlexible circuit board.
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FIG. 8 1llustrates a flexible circuit board connector formed
in accordance with an exemplary embodiment.

FI1G. 9 1s a cross-sectional view of the connector shown in
FIG. 8 and flexible circuit board.

FIG. 10 1s a bottom perspective view of the connector
shown 1n FIG. 8 coupled to the flexible circuit board.

DETAILED DESCRIPTION OF THE INVENTION

FI1G. 1 1s a front perspective view of a flexible circuit board
connector system 100 formed in accordance with one
embodiment. The connector system 100 includes a tlexible
circuit board 102, also referred to as a flex circuit 102, and a
tflexible circuit board connector 104, or simply connector 104,
clectrically coupled to the flex circuit 102. Cables or wires
106 are directly terminated to the connector 104 and the
connector 104 1s used to electrically connect the wires 106
with the flex circuit 102. Power, for example, may thus be
supplied directly from the wires 106 to the flex circuit 102 by
the connector 104. The flex circuit 102 1s configured to be
mounted to a mounting surface 108. The mounting surface
108 may be planar, or alternative may be non-planar, such as
a curved surface. The mounting surface 108 may be any type
of mounting surface, such as an underside of a cabinet for
under cabinet lighting.

In an exemplary embodiment, the connector 104 1s a poke-
in type of connector, where the wires 106 are coupled to the
connector 104 by a simple poke-in wire termination. The
poke-1n termination offers quick and reliable wire termina-
tion as a low-labor alternative to hand-soldering of the wires
106 either directly to the flex circuit 102 or to a contact or
other component.

In an exemplary embodiment, the connector system 100
may be part of a lighting system, such as an LED lighting
system. For example, one or more LEDs 110 may be mounted
to the flex circuit 102. The connector 104 may be electrically
connected to the LEDs 110 by traces on the flex circuit 102.
The connector 104 supplies power and/or control functions to
the LEDs 110. The wire 106 supplies power and/or control
signals to the connector 104. The connector system 100 may
have use 1n other fields or for other applications in alternative
embodiments other than supplying power to LEDs.

The flex circuit 102 includes a front side 112 and arear side
114. The LEDs 110 are provided along the front side 112, but
may be provided along the rear side 114 1n addition or in the
alternative to the front side 112. The rear side 114 may be
secured to the mounting surface 108, such as using an adhe-
stve layer, such as double sided tape. Optionally, the front side
112 may be upward facing and the rear side 114 may be
downward facing; however other orientations are possible 1n
alternative embodiments. The tlex circuit 102 may be secured
by other means, including fasteners, clips and the like in
alternative embodiments. The flex circuit 102 1s a substan-
tially flat supporting layer that may mechanically support the
connector 104 and may electrically connect the connector
104 with one or more peripheral devices, including the LEDs
110 via the traces. Optionally, the tlex circuit 102 may be
mounted to a heat sink to dissipate heat from the LEDs 110.

The connector 104 1s mechanically and electrically con-
nected to a tab 116 (shown 1n FIG. 2) of the flex circuit 102,
Thetab 116 1s defined by a portion of the flex circuit 102. The
tab 116 may be provided along an edge of the flex circuit 102.
The connector may have a low profile so that the connector
104 does not detrimentally affect the lighting of the LEDs
110.

FIG. 2 1s a front perspective view of the flexible circuit
board connector 104 formed 1n accordance with an exemplary
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embodiment and poised for coupling to the flexible circuit
board 102. The connector 104 1s shown 1n an open state or
position, as opposed to the closed state or position shown in
FIG. 1. When open, the connector 104 may be easily posi-
tioned on or removed from the tab 116. When closed, the
connector 104 1s mechanically secured to the tab 116.

The tab 116 1s arranged at an edge of the flexible circuit
board 102, however the tab may be located at other positions,
including an interior location of the flexible circuit board 102.
One or more slots 120 may be formed through the flexible
circuit board 102 to define the tab 116. Portions of the con-
nector 104 may extend through the slot(s) 120. Contact pads
122 are provided along the tab 116. In the 1llustrated embodi-
ment, the contact pads 122 are provided along the front side
112; however the contact pads may be along the rear side 114.
The contact pads 122 are electrically connected to traces of
the tlexible circuit board 102 and are routed to the LEDs 110
(shown 1n FIG. 1). The connector 104 1s configured to be
clectrically connected to the contact pads 122 to transfer the
power from the wires 106 to the flexible circuit board 102.
The contact pads 122 define separable mating interfaces for
the connector 104.

The connector 104 includes a clip 128, a housing 130 held
by the clip 128 and one or more contacts 132 that directly
connect the wires 106 with corresponding contact pads 122.
In the 1llustrated embodiment, the contacts 132 are poke-in
contacts, and may be referred to hereinafter as poke-1n con-
tacts 132, however other types of contacts may be used in
alternative embodiments, such as crimp contacts, insulation
displacement contacts, and the like.

In an exemplary embodiment, the housing 130 includes
and/or 1s formed from a dielectric matenal, such as a plastic
material. The housing 130 includes a main body 134 that
holds the contacts 132. The main body 134 extends from a top
136 to a bottom 138. The bottom 138 may face the tlex circuit
102. Optionally, when the connector 104 1s coupled to the flex
circuit 102, the bottom 138 may be pressed against the flex
circuit 102. The contacts 132 are exposed along the bottom
138 and engage the contact pads 122 when the housing 130 1s
pressed against the flex circuit 102. Optionally, the housing
130 may include a pocket 140 at the bottom 138 that recerves
thetab 116. The contacts 132 may extend at least partially into
the pocket 140 to engage the contact pads 122 when the
connector 104 1s closed and coupled to the flex circuit 102.

The clip 128 15 used to couple the housing 130 to the flex
circuit 102. In the 1illustrated embodiment, the clip 128 is
metal, however the clip may be manufactured from other
materials, including a plastic maternial similar to the material
of the housing 130. In an exemplary embodiment, the flex
circuit 102 1s configured to be captured between the clip 128
and the housing 130. For example, an intermediate space 142
1s defined between the clip 128 and the main body 134, such
as the bottom 138 of the main body 134. When the connector
104 1s open, the intermediate space 142 1s large and the flex
circuit 102 1s easily loaded into or removed from the inter-
mediate space 142. As the connector 104 1s closed, the inter-
mediate space 142 shrinks until the flex circuit substantially
or entirely fills the intermediate space 142. The clip 128 and
housing 130 capture the flex circuit 102 in the intermediate
space 142 when the clip 128 and/or housing 130 1s 1n the
closed position.

The clip 128 includes a base 150 and a cover 152. The
intermediate space 142 1s defined between the base 150 and
the bottom 138 of the main body 134 of the housing 130. The
flex circuit 102 1s captured between the base 150 and the main
body 134. The cover 152 defines a receptacle 154 that

receives the housing 130. Optionally, latches 156 are pro-
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vided to secure the housing 130 1n the cover 152. As the cover
152 1s coupled to the base 150, the cover 152 presses the main
body 134 toward the base 150 to capture the flex circuit 102 in
the intermediate space 142. For example, the cover 152 may
be rotated closed. In an exemplary embodiment, the cover
152 1s hingedly coupled to the base 150 at a hinge 158.
Alternatively, the cover 152 may be separate from the base

150 and coupled thereto during assembly of the connector
104.

The base 150 includes side walls 160. The side walls 160
may extend through the flex circuit 102, such as through
corresponding slots 120. The side walls 160 are coupled to the
cover 152 to secure the cover 152 1 a closed position (shown
in FIG. 1) to the base 150. The cover 152 includes latches 162
that engage the side walls 160 to secure the cover 152 to the
base 150. Alternatively, the base 150 may include the latches
rather than the cover 152.

In an exemplary embodiment, the base 150 includes a stop
tab 164. The stop tab 164 has an edge 166 defining a stop
surface for locating the base 150, and thus the connector 104,

relative to the tlex circuit 102. For example, the connector 1 04
1s loaded onto the tab 116 until the stop tab 164 engages an
edge 168 of the tab 116. The stop tab 164 locates the connec-
tor 104 relative to the flex circuit 102 to align the contacts 132
with the contact pads 122.

FIG. 3 1s a partial sectional view of the flexible circuit
board connector 104 and flexible circuit board 102. The con-
nector 104 1s shown 1n an open position. The connector 104 1s
positioned relative to the flex circuit 102 such that the tab 116
1s within the intermediate space 142. The stop tab 164 abuts
against the edge 168 to position the connector 104 relative to
the flex circuit 102. Optionally, the side wall 160 1s received
in the corresponding slot 120 to locate the connector 104
relative to the flex circuit 102. For example, the side wall 160
may control side-to-side and/or forward positioning of the
connector 104 relative to the tlex circuit 102.

The contact 132 1s received in a corresponding contact
channel 170 of the housing 130. In an exemplary embodi-
ment, the contact channel 170 extends entirely through the
housing 130 and 1s open at the front and the bottom 138 of the
housing 130. The contact channel 170 recetves the poke-in
contact 132 through the front. The contact channel 170 1s
open to a corresponding wire barrel 172 at the rear of the
housing 130. The wire barrel 172 recetrves the corresponding
wire 106 (shown in FIG. 1) and guides the wire 106 into the
contact channel 170. The contact channel 170 1s sized and
shaped to hold the poke-in contact 132. The contact channel
170 1s s1zed and shaped to receive and guide the wire 106 to
the poke-in contact 132.

The poke-in contact 132 includes a wire trap defined by one
or more lances 174 that mechanically and electrically connect
to the wire 106. The lance 174 1s detlectable and may dig into
the conductor of the wire 106 to stop the wire from backing
out of the housing 130. The lance 174 1s electrically con-
nected to the conductor to create an electrical path between
the wire 106 and the contact 132. Other types of wire traps or
securing features may be used 1n alternative embodiments to
clectrically connect the contact 132 to the wire 106. The
contact 132 includes a spring beam 176 having a separable
mating interface 178. The spring beam 176 1s deflectable and
1s configured to be resiliently deflected against the contact
pad 122 to create an electrical path between the contact 132
and the contact pad 122. In an exemplary embodiment, the
spring beam 176 follows a tortuous path within the housing
130 to provide a long working length for the spring beam 176
to ensure that the spring beam 176 remains spring biased
against the contact pad 122. Optionally, the spring beam 176
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may have a blocking portion 180 forward of the wire barrel
172. The blocking portion 180 stops wire 1nsertion into the
housing 130. For example, the wire 106 may be inserted into
the housing 130 until the wire 106 bottoms out against the
blocking portion 180. The contact 132 may have other shapes
or features 1n alternative embodiments.

FIG. 4 illustrates a flexible circuit board connector 204
formed in accordance with an exemplary embodiment. FIG. 5
1s a cross-sectional view of the connector 204 and flexible
circuit board 102. The connector 204 1s similar to the connec-
tor 104 (shown in FIG. 2), however the connector 204 1s
secured to the flex circuit 102 1n a different manner. The
connector 204 1s shown 1n an open state or position, and may
be moved to a closed state or position where the connector 1s
mechanically and electrically connected to the flex circuit
102. When open, the connector 204 may be easily positioned
on or removed from the tab 116.

The connector 204 includes a clip 220, a housing 230 held
by the clip 220 and one or more contacts 232 that directly
connect the wires 106 with corresponding contact pads 122.
Optionally, the contacts 232 may be 1dentical to the contacts
132 (shown in FIG. 3). The contact 232 may be a poke-in
contact having a wire trap that mechanically and electrically
connect to the wire 106 (shown 1n FIG. 1). The contact 232
provides the direct electrical path between the wire 106 and
the contact pad 122.

The housing 230 includes a main body 234 that holds the
contacts 232. The main body 234 extends from a top 236 to a
bottom 238. The bottom 238 may face the tlex circuit 102.
When the connector 204 1s closed, the bottom 238 1s pressed
against the flex circuit 102. The contacts 232 are exposed
along the bottom 238 and engage the contact pads 122 when
the housing 230 1s pressed against the flex circuit 102. Option-
ally, the housing 230 may include a pocket 240 at the bottom
238 that receives the tab 116. The contacts 232 may extend at
least partially 1to the pocket 240 to engage the contact pads
122 when the connector 204 is closed and coupled to the tlex
circuit 102. The housing 230 includes lower grooves 242 and
upper grooves 244. The clip 220 1s coupled to the housing 230
by locating the clip 220 1n either the lower grooves 242 (open
or pre-staged position) or the upper grooves 244 (closed
position).

The clip 220 1s used to couple the housing 230 to the tlex
circuit 102. In the 1llustrated embodiment, the clip 220 is
metal, however the clip may be manufactured from other
materials, including a plastic material similar to the material
of the housing 230. In an exemplary embodiment, the flex
circuit 102 1s configured to be captured between the clip 220
and the housing 230. For example, an intermediate space 246
1s defined between the clip 220 and the main body 234, such
as the bottom 238 of the main body 234. As the connector 204
1s closed by pressing the housing 230 and clip 220 together,
the intermediate space 246 shrinks until the flex circuit 102
substantially or entirely fills the intermediate space 246. The
clip 220 and housing 230 capture the tlex circuit 102 1n the
intermediate space 246 when the connector 204 1s in the
closed position.

The clip 220 includes a base 250 and latching beams 252
extending from the base 250. The latching beams 252 define
a receptacle 254 therebetween that receives the housing 230.
The latching beams 252 are used to secure the clip 220 to the
housing 230. The latching beams 252 are recerved in and/or
coupled to erther the lower grooves 242 or the upper grooves
244. When 1n the lower grooves 242, the housing 230 1s held
in a pre-staged or open position. The relative positions of the
clip 220 and housing 230 are fixed, however the intermediate
space 246, between the base 250 and the bottom 238 of the
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main body 234 of the housing 230, 1s open to easily receive
the tab 116 or to easily remove the tab 116 from the interme-
diate space 246. As the connector 204 1s closed, the housing
230 1s pushed further onto the clip 220 and/or the clip 220 1s
pushed further onto the housing 230 to move the latching
beams 252 to the upper grooves 244. When the latching
beams 252 are received in the upper grooves 244, the connec-
tor 204 1s closed.

FIG. 6 1s a top perspective view of the connector 204
coupled to the flex circuit 102 1n a closed position. FIG. 7 1s a
bottom perspective view of the connector 204 coupled to the
flex circuit 102. The flex circuit 102 1s captured between the
base 250 and the main body 234 in the closed position.

In an exemplary embodiment, the base 250 includes a
mounting tab 260 extending forward from the base 250 and a
mounting tab 262 extending rearward from the base 250. The
forward mounting tab 260 1s configured to extend along the
flex circuit 102. The forward mounting tab 260 may support
a portion of the flex circuit 102. The forward mounting tab
260 may be positioned between the flex circuit 102 and the
mounting surface 108 (shown in FIG. 1). Optionally, the
adhesive layer, such as double sided tape, may secure the clip
220 to the flex circuit 102. The forward mounting tab 260 may
be positioned between the adhesive layer and the tlex circuit
102, or alternatively, may be positioned between the adhesive
layer and the mounting surface 108. The rearward mounting
tab 262 may provide stability for the clip 220. The rearward
mounting tab 262 may be mounted to the mounting surface
108. Optionally, the rearward mounting tab 262 may be
secured to the mounting surface 108, such as by using an
adhesive pad 264, a fastener (not shown), or by other means.

FIG. 8 illustrates a flexible circuit board connector 304
formed 1n accordance with an exemplary embodiment. FIG. 9
1s a cross-sectional view of the connector 304 and flexible
circuit board 102. The connector 304 1s similar to the connec-
tors 104 (shown 1n FIG. 3) and 204 (shown 1n FIG. 4), how-
ever the connector 304 1s secured to the flex circuit 102 1n a
different manner. The connector 304 1s shown 1n an open state
or position, and may be moved to a closed state or position
where the connector 304 1s mechanically and electrically
connected to the tlex circuit 102. When open, the connector
304 may be easily positioned on or removed from the tab 116.

The connector 304 1includes a clip 320, a housing 330 held
by the clip 320 and one or more contacts 332 that directly
connect the wires 106 with corresponding contact pads 122.
The contact 332 may be a poke-1n contact having a wire trap
that mechanically and electrically connect to the wire 106
(shown in FIG. 1). The contact 332 provides the direct elec-
trical path between the wire 106 and the contact pad 122.

The housing 330 includes a main body 334 that holds the
contacts 332. The main body 334 defines a cap, and may be
referred to heremnatfter as a cap 334. The housing 330 also
includes a base 333 that cooperates with the cap 334 to cap-
ture the tab 116. The main body 334 extends from a top 336 to
a bottom 338. The bottom 338 may face the flex circuit 102.
Optionally, the base 335 may be formed integral with and
extend from the cap 334. For example, the base 335 may be
connected to the cap 334 at the bottom 338 by a living hinge.
Alternatively, the base 335 may be separate from the cap 334
and coupled thereto during assembly.

When the connector 304 i1s closed, the bottom 338 is
pressed against the top of the tlex circuit 102 and the base 335
1s pressed against the bottom of the flex circuit 102. Option-
ally, portions of the base 335 may extend through the flex
circuit 102 to engage the cap 334. The contacts 332 are
exposed along the bottom 338 and engage the contact pads
122 when the housing 330 1s pressed against the tlex circuit
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102. Optionally, the housing 330 may 1nclude a pocket 340 at
the bottom 338 that receives the tab 116. The contacts 332
may extend at least partially into the pocket 340 to engage the
contact pads 122 when the connector 304 1s closed and
coupled to the flex circuit 102.

In an exemplary embodiment, the cap 334 includes fingers
342 that are aligned with windows 344 1n the base 335. When
the connector 304 1s closed, the fingers 342 may press into the
windows 344. Optionally, the fingers 342 may press part of
the tlex circuit 102 mto the windows 344 to secure the housing
330 to the flex circuit 102. For example, the flex circuit 102
may be held 1in the windows 344 by an interference f{it.
Optionally, the flex circuit 102 may include slots 346 aligned
with the fingers 342 and windows 344. The fingers 342 may
pass through the slots 346 into the windows 344. The con-
nector 304 may be secured to the tlex circuit 102 when the
fingers 342 pass through the flex circuit 102.

The clip 320 15 used to couple the housing 330 to the flex
circuit 102. Optionally, the clip 320 may be used to hold the
base 335 1n a closed position. Optionally, the clip 320 may be
used to close the base 335. For example, as the clip 320 1s
pressed forward onto the housing 330, the clip 320 may
engage the base 335 and force the base 335 to close as the clip
320 1s pressed further forward.

In the illustrated embodiment, the clip 320 1s metal, how-
ever the clip 320 may be manufactured from other materials,
including a plastic material similar to the material of the
housing 330. In an exemplary embodiment, the flex circuit
102 1s configured to be captured between the clip 320 and the
main body 334. For example, when the clip 320 1s pressed
forward, an intermediate space 348 1s defined between a
bottom wall of the clip 320 and the main body 334, such as the
bottom 338 of the main body 334. The base 335 and the flex
circuit 102 are positioned in the itermediate space 348.
While the clip 320 does not directly contact the flex circuit
102, the clip 320 15 used to press the base 335 against the tlex
circuit 102 and capture the flex circuit 102 between the base
335 and the cap 334. The clip 320 and housing 330 capture the
flex circuit 102 1n the intermediate space 348 when the con-
nector 304 1s 1n the closed position.

The clip 320 includes a base 350 and a cover 352 with side
walls 354 therebetween. The intermediate space 348 1s
defined between the base 350 and the bottom 338 of the main
body 334 of the housing 330. The clip 320 defines areceptacle
356 that receives the housing 330. The side walls 354 may
extend through the flex circuit 102, such as through corre-
sponding slots 120. The side walls 354 include push tabs 360
for moving the clip 320 forward or rearward.

FIG. 10 1s a bottom perspective view of the connector 304
coupled to the flex circuit 102. The connector 304 1s 1n a
closed state. The base 335 (shown 1n FIG. 8) 1s closed and the
clip 320 1s pushed forward to a closed position. A latch 362
extends from the housing 330 and 1s used to lock the connec-
tor 304 1n the closed position. The latch 362 engages the clip
320 to stop the clip 320 from moving rearward to an open
position. Other types of securing features may be provided in
alternative embodiments to lock the connector 304.

It 1s to be understood that the above description 1s intended
to be illustrative, and not restrictive. For example, the above-
described embodiments (and/or aspects thereol) may be used
in combination with each other. In addition, many modifica-
tions may be made to adapt a particular situation or material
to the teachings of the invention without departing from its
scope. Dimensions, types of materials, orientations of the
various components, and the number and positions of the
various components described herein are mtended to define
parameters of certain embodiments, and are by no means
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limiting and are merely exemplary embodiments. Many other
embodiments and modifications within the spirit and scope of
the claims will be apparent to those of skill in the art upon
reviewing the above description. The scope of the invention
should, therefore, be determined with retference to the
appended claims, along with the full scope of equivalents to
which such claims are entitled. In the appended claims, the
terms “including” and “in which™ are used as the plain-En-
glish equivalents of the respective terms “comprising” and
“wherein.” Moreover, in the following claims, the terms
“first,” “second,” and “third,” etc. are used merely as labels,
and are not mtended to 1impose numerical requirements on
their objects. Further, the limitations of the following claims
are not written 1n means—plus-function format and are not
intended to be mterpreted based on 35 U.S.C. §112, sixth
paragraph, unless and until such claim limitations expressly
use the phrase “means for” followed by a statement of func-
tion void of further structure.

What 1s claimed 1s:

1. A flexible circuit board connector comprising:

a contact having a mating end and a terminating end, the
mating end having a spring beam having a separable
mating interface configured to be surface mounted to a
contact pad of a flexible circuit board, the terminating
end being configured to be terminated to a wire;

a housing holding the contact, the housing having a main
body including a contact channel holding the contact
and a wire barrel configured to receive the wire, the main
body being positionable above the flexible circuit board
such that the contact 1s aligned with the contact pad; and

a clip coupled to the housing with an intermediate space
between the clip and the main body, the clip being mov-
able between an open position and a closed position;

wherein the intermediate space 1s configured to receive the
tflexible circuit board when the clip 1s 1n the open posi-
tion, and wherein the clip and housing are configured to
capture the tlexible circuit board when the clip 1s 1n the
closed position, the spring beam being configured to be
clectrically connected to the contact pad when the clip 1s
in the closed position, the housing being pressed against
the flexible circuit board as the clip 1s moved to the
closed position and the contact being compressed
against the contact pad as the clip 1s moved to the closed
position.

2. The flexible circuit board connector of claim 1, wherein
the contact defines a direct electrical path between the wire
and the contact pad of the flexible circuit board.

3. The flexible circuit board connector of claim 1, wherein
the contact comprises a poke-in contact having a lance that
mechanically and electrically connects to the wire.

4. The flexible circuit board connector of claim 1, wherein
the clip includes a base, the intermediate space being defined
between the base and a bottom of the main body of the
housing, the clip engaging the main body and pressing the
main body toward the base to capture the flexible circuit board
in the intermediate space.

5. The flexible circuit board connector of claim 1, wherein
the clip includes a base and a cover, the housing being
received 1n the cover, at least one of the base or the cover
comprising latches to secure the base to the cover with the

flexible circuit board captured between the main body and the
base.

6. The flexible circuit board connector of claim 5, wherein

the cover 1s hingedly coupled to the base at a hinge.
7. The flexible circuit board connector of claim 1, wherein

the clip includes a base and latching beams extending from
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the base, the latching beams latchably engaging the housing
to secure the housing to the clip.

8. The flexible circuit board connector of claim 7, wherein
the housing 1includes lower grooves and upper grooves, when
the latching beams are received in the lower grooves the
latching beams hold the housing in a pre-staged position
wherein the tlexible circuit board 1s configured to be unob-
structedly recetved 1n the intermediate space, when the latch-
ing beams are received in the upper groves the latching beams
press the housing against the flexible circuit board to electri-
cally connect the contact to the contact pad of the flexible
circuit board.

9. The flexible circuit board connector of claim 1, wherein
the housing includes a cap and a base hingedly coupled to the
cap, the cap being closed to capture the flexible circuit board
between the cap and the base.

10. The flexible circuit board connector of claim 9, wherein
the clip 1s slidably coupled to the housing, the clip being slid
forward to the closed position to secure the base 1n a closed
position.

11. The flexible circuit board connector of claim 1, wherein
the clip includes a mounting tab extending therefrom, the
mounting tab being configured to be secured to a mounting
surface.

12. The flexible circuit board connector of claim 11,
wherein the mounting tab extends along the flexible circuit
board.

13. The flexible circuit board connector of claim 1, wherein
at least one of the housing or the clip includes fingers config-
ured to extend through the tlexible circuit board to secure the
flexible circuit board connector to the tlexible circuit board.

14. A flexible circuit board connector system comprising:

a flexible circuit board having a front side and a rear side,
the rear side being configured to be mounted to a mount-
ing surface, the front side having a contact pad, the
flexible circuit board having an LED terminated to the
front side and electrically connected to the contact pad;
and

a flexible circuit board connector coupled directly to the
flexible circuit board, the flexible circuit board connec-
tor comprising:

a contact having a mating end and a terminating end, the
mating end having a spring beam having a separable
mating interface surface mounted to the contact pad of
the tlexible circuit board, the terminating end being ter-
minated to a wire;

a housing holding the contact, the housing having a main
body including a contact channel holding the contact
and a wire barrel that recerves the wire, the main body

having a bottom, the main body positioned above the

flexible circuit board such that the bottom engages the

flexible circuit and the contact engages the contact pad;
and

a clip coupled to the housing with an intermediate space
between the clip and the main body, the flexible circuit
board being held in the intermediate space, the clip being
movable between an open position and a closed position;

wherein the intermediate space 1s configured to receive the
flexible circuit board when the clip 1s 1n the open posi-
tion, and wherein the clip and housing are configured to
capture the flexible circuit board when the clip 1s 1n the
closed position, the spring beam being configured to be
clectrically connected to the contact pad when the clip 1s
in the closed position, the housing being pressed against
the flexible circuit board as the clip 1s moved to the
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closed position and the contact being compressed
against the contact pad as the clip 1s moved to the closed
position.

15. The tlexible circuit board connector system of claim 14,
wherein the clip and the housing capture the flexible circuit
board therebetween.

16. The flexible circuit board connector system of claim 14,
wherein the contact defines a direct electrical path between
the wire and the contact pad of the flexible circuit board.

17. The flexible circuit board connector system of claim 14,
wherein the contact comprises a poke-in contact having a
lance that mechanically and electrically connects to the wire.

18. The tlexible circuit board connector system of claim 14,
wherein the housing 1s pressed against the tlexible circuit
board and the contact 1s compressed against the contact pad
and held there by the clip when the clip 1s 1 the closed
position.

19. The flexible circuit board connector system of claim 14,
wherein the clip includes a base, the base engaging the rear
side of the flexible circuit board and compressing the flexible
circuit board between the base and the bottom of the main
body of the housing.
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